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In many species, aggressive behaviors are crucial to determining the outcome of dominance
interactions and to successfully defend a territory. However, being overly aggressive can be costly
in terms of injury as well as potentially suppressing reproduction. Does the aggressive behavior
displayed in dominance interactions vary among populations? And is it shaped by genetics? Are
there consequences in terms of fecundity?

We examined this in the mangrove rivulus fish, which produces distinct genetic clones, to examine
whether aggressive behavior varies between clones that were organically collected many
generations ago from two populations, Belize and Florida.

Behaviors Measured

Who is the Mangrove Rivulus? Larger Fish 
(Same Clone)

Smaller Fish 
(Same Clone)

Dominance Interaction Trials
Fish were paired within clones and populations. The larger fish 
of the pair was added overnight, thereby establishing the tank 
as their territory.  The smaller fish (from the same clone) was 

introduced at the start of the trial the next day. In all cases, the 
larger fish became dominant over the smaller individual. 

Individuals from Belize produced more embryos 
than individuals from Florida. 
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We conducted dominance interaction trials by pairing individuals within their
respective genetic clones and measured a variety of aggressive behaviors. After
individual had experienced two dominance trials, we collected all the embryos they
produced.

We examined whether Belize and Florida populations (and clones within populations)
differed in (1) the amount of aggressive behavior displayed in these dominance
interactions, and (2) their production of embryos after these dominance interactions.

Total aggression: Significant effect of location (F1,39 = 8.70, P = 0.005), Random effect of clone is not significant (LRT <0.01, P = 1)

Individuals from Florida show more aggressive behavior in 
dominance interactions than individuals from Belize. 
But individuals from Belize produce more embryos after these 
dominance interactions than individuals from Florida.
Within a population, genetically distinct clones did not differ 
significantly in aggression and embryo production. 

Significant effect of location (F1,42 = 6.06, P = 0.0180), Random effect of clone is not significant (LRT <0.01, P = 1)

Populations differ 
in aggression
& fecundity

Displays Attacks Chases

Total Aggressive Behaviors

Curving body and flaring gills 
towards the other individual

“Pecking” the other 
individual

Chasing the other 
individual

The mangrove rivulus (Kryptolebias maromoratus) 
is a small self-fertilizing hermaphroditic fish. 

Because they can self-fertilize and have been doing 
so for many generations, they produce genetically 

identical offspring. 

Mangrove rivulus occur in mangrove swamps 
throughout the Caribbean and South Florida. They 
are impressively tolerant to poor water quality and 

can survive for up to 2 months out of water. The 
individuals used for this experiment derived from 
genetic lineages that were collected from Belize 

and Florida over 5 generations ago. 

Fecundity
We also collected and counted all 

embryos that were produced for 2 weeks 
after dominance interaction trials.
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Individuals from Florida were more aggressive than 
individuals from Belize. 
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What might be 
driving these 

population 
differences?

Physiological differences in how they deal with 
stress associated with aggressive interactions?
Differences in whether aggression escalates and 
how quickly dominance interactions are resolved?
Do these populations differ in rivulus density?        
Or ecological factors?


